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(57) The invention relates to a method of managing 
a suspend state of a packet-switched service In a sys- 
tem which comprises a tenmlnal (MS) and another peer 
(1 2), there being a packet-switched connection between 
the terminal and the other peer over which the terminal 
and the other peer transmit packets to each other. The 
terminal (MS) is able to use only either a circuit-switched 
. service or a packet-switched service at the same time. 
When the terminal (MS) switches to the suspend state 
in the packet-switched sen/ice to use a circuit-switched 
service, a predetennlned first packet (31 ) is transmitted 
from the terminal (MS) to the other peer (1 2) to prevent 
transmission of packets from the other peer (1 2) to said 
terminal (MS) during the suspend state. The invention 
also relates to a terminal and software. 
In a preferred embodiment, the first packet Is a TCP ac- 
knowledge message for the latest correctly received 
packet including the value 0 as advertised window pa- 
rameter. 



TERMINAL IS IN PACKET-SWITCHED OPEf^TION 
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TERMINAL IS INFORMED OF SWITCHING TO 
CIRCUIT-SWITCHED OPERATION MODE 






TERMINAL SENDS ONE OR MORE 
ACKNOWLEDGEMENT MESSAGES WHERE 
ADVERTISED WINDOW = 0 
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Description 

[0001 J The present invention relates to telecommuni- 
cations networks which provide both circuit-switched 
arid packet-switched services for tenminals. Particularly, s 
but not necessarily, the Invention relates to processing 
of a GPRS suspend state (General Packet Radio Serv- 
ice). Even though the GPRS system is used as an ex- 
ample in the description, in essence the invention can 
also be Implemented in a third-generation network, such io 
as a WCDMA network (Wideband Code Division Multi- 
ple Access) or in a corresponding communication sys- 
tem. 

[0002] In packet-switched transmission the informa- 
tion to be transmitted over a network is split into small is 
data units called packets. The packets, which include 
the recipient's address infomnation, are transferred from 
the sender to the recipient by routing their route In the 
network according to the recipient's address. In packet- 
switched transmission the same radio resources can be 20 
divided between several users according to the need. 
[0003] The GPRS is a packet-switched telecommuni- 
cations service of the GSM network (Global System for 
Mobile Communications) which supplements the exist- 
ing services, such as conventional circuit-switched com- 25 
munication and short message service (SMS). In con- 
ventional circuit-switched communication between a 
wireless terminal, such as a mobile station or a compu- 
ter temriinal, and a base station subsystem (BSS) radio 
resources are typically reserved by reserving a physical 30 
(radio) channel for the duration of a call, the physical 
channel referring to a certain time slot of the transmis- 
sion frame on a certain frequency band. The GPRS en- 
ables dynamic reservation of physical channels for 
transmission. In other words, a physical channel is re- 35 
served for a certain MS-BSS link only when data are 
being transmitted. Thus unnecessary resen/ation of ra- 
dio resources can be avoided when there are no data 
to be transmitted. 

[0004] The G PRS is intended to function together with 40 
circuit-switched transmission of a conventional GSM 
network to use the air interface efficiently for data and 
speech communications. For this reason, the GPRS 
employs the basic channel structure defined for the 
GSM. in the GSM a certain frequency band is divided 45 
into a string of transmission frames in the time domain 
which are known as TDMA frames (Time Division Mul- 
tiple Access). The duration of a TDMA frame is 4.615 
ms. Each TDMA frame is divided into eight successive 
time slots which are equal in duration. When a call is set so 
up in the conventional circuit-switched transmission 
mode, a physical channel is defined for this call by re- 
serving a certain time slot (1 to 8) in each TDMA frame 
string. Physical channels are defined In a corresponding 
manner for carrying different signallings over the net- ss 
work. 

[0005] Radio resources are reserved for transmission 
by assigning the physical channels dynambally either 
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to a circuit-switched or a packet-switched transmission 
mode. When the circuit-switched transmission mode 
sets high requirements on the network, a large number 
of time slots can be reserved for this transmission mode. 
On the other hand, when the demand for the GPRS 
transmission mode is great, a large number of time slots 
can be reserved for this transmission mode. 
[0006] A terminal which can at the same time have 
only a circuit-switched or a packet-switched radio con- 
nection to a base station of the base station subsystem 
BSS is called a class B GPRS temiinal. This means that 
if the terminal Is in the circuit-switched operation mode 
(e.g. the terminal is involved in a circuit-switched call), 
it can neither transmit nor receive packet-switched data, 
and vice versa. This poses a problem which will be il- 
lustrated in the following with reference to Figure 1 , 
which illustrates some elements of a telecommunica- 
tions network that are needed to implement circuit- 
switched and packet-switched services. 
[0007] The main element of the network infrastructure 
for GPRS services is a GPRS support node, which in 
packet-switched transmission corresponds to a mobile 
switching centre MSC of the GSM network known from 
circuit-switched transmission. The GPRS support 
nodes of the GPRS network are divided into serving 
GPRS support nodes SGSN and gateway GPRS sup- 
port nodes GGSN. The SGSN is a support node which 
sends data packets to a terminal MS and receives data 
packets sent by the terminal MS via a base station sub- 
system BSS consisting of base stations BTS and base 
station controllers BSC. The SGSN also maintains, to- 
gether with GPRS registers (not shown in the figure), 
location data on temiinals that roam in its service area 
in the GPRS network. The SGSN is typically implement- 
ed as a physically separate network element. A GGSN 
communicating with an SGSN implements switching 
and cooperation with IP networks 13 (Internet Protocol). 
Such IP networks include Internet and/or Intranet net- 
works. Reference numeral 12 denotes a server of the 
IP network which can transmit and receive packet- 
switched data via the GPRS network. 
[0008] The mobile switching centre MSC provides cir- 
cuit-switched services for the temninal MS. One exam- 
ple of circuit-switched services is a circuit-switched call 
to a telephone 11 of a public switched telephone network 
PSTN. The call passes between the temriinal MS and 
the telephone 11 via the base station subsystem BSS 
and the MSC. It is also possible to access IP networks 
13 from the PSTN. The radio interface between the ter- 
minal MS and the base station subsystem BSS is called 
a Um interface. 

[0009] It is now assumed that the temiinal MS is in the 
packet-switched GPRS operation mode and has a TCP/ 
IP connection (Transmission Control Protocol) to a serv- 
er 12 of the IP network. The server 12 sends packets 
(TCP/IP packets) from the IP network 13 to the terminal 
via the GGSN, SGSN and BSS according to the TCP 
and IP protocols. The amount of data to be transmitted 
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is controlled with tlie transmission window size. The 
server 12 may transmit one or more TCP/IP packets at 
the same time. The terminal MS acknowledges the 
packets it has received from the server 12 by sending 
TCP acknowledgement messages to the server accord- 
ing to the TCP protocol, the TCP acknowledgement 
messages indicating to the server 12 which TCP/IP 
packets the temninal MS has received. 
[0010] Even though the terminal MS cannot transmit 
and receive circuit-switched data when in the packet- 
switched operation mode, it can, however, receive cir- 
cuit-switched paging messages. Paging messages are 
signalling messages which are transmitted to the tenni- 
nal to signal that there is an incoming call for the termi- 
nal. 

[0011] It is now assumed that a call is made from the 
telephone 11 of the public switched telephone network 
PSTN to the terminal MS when it has an ongoing TCP/ 
IP connection with the server 12. In that case the MSC 
sends a paging message to the terminal. When the ter- 
minal receives the paging message, it switches to the 
GPRS suspend state to allow the temninal user to an- 
swer the circuit-switched call. The terminal switches 
from the GPRS suspend state (circuit-switched opera- 
tion mode) back to the packet-switched operation mode 
when the circuit-switched call ends. The duration of a 
circuit-switched cail may be from a few seconds to doz- 
ens of minutes. During the call the terminal is in the 
GPRS suspend state. In that case the TCP/IP connec- 
tion suffers badly because the temninal cannot transmit 
or receive packet-switched data in the suspend state, i. 
e. it cannot receive the TCP/I P packets sent by the serv- 
er 1 2 nor send TCP acknowledgement messages to the 
server 

[0012] In general, when the sender transmits TCP/IP 
packets to the recipient on a TCP/IP connection, a re- 
transmission timer is set according to the TCP protocol. 
If acknowledgement messages sent from the receiving 
end do not reach the sender within a set time limit, the 
retransmission timer expires. The TCP protocol takes 
care that unacknowledged TCP/IP packets are retrans- 
mitted to the recipient. In practice, retransmission is im- 
plemented as follows: if the sender does not receive an 
acknowledgement/acknowledgements to a packet/ 
packets sent, it: 

• doubles the value of the retransmission timer, 

• sets 1 MSS (Maximum Segment Size) as the size 
of its TCP transmission window, and 

• retransmits the first unacknowledged TCP/IP pack- 
et to the receiving end. 

[001 3] The size of the transmission window is limited 
to 1 MSS in retransmission to ensure that a large 
amount of data which might not be received is not sent 
to the transmission path. 

[0014] When the temiinal MS switches to the GPRS 
suspend state in the case of an incoming circuit- 



switched call, the retransmission timer of the server 12 
expires because the temninal cannot transmit or receive 
packet-switched data in the suspend state, and thus the 
server 12 does not receive acknowledgement messag- 
5 es from the temninal MS within the set time limit, fslow 
the server 1 2 doubles the value of its retransmission tim- 
er, which may originally have been a few seconds, and 
retransmits the first unacknowledged TCP/IP packet 
(transmission window size = 1 MSS). If the circuit- 
10 switched call is still going on, the server does not receive 
an acknowledgement to this TCP/IP packet, either, and 
thus the retransmission timer expires again. The server 
12 doubles the value of its retransmission timer again 
and retransmits the TCP/IP packet, etc. 
15 [0015] The retransmission timer may expire several 
times, finally reaching its maximum value, which is usu- 
ally 60 seconds. If the circuit-switched call is still going 
on, retransmissions are continued until their number ex- 
ceeds a preset maximum, in which case the TCP/IP con- 
nection is finally aborted. 

[001 6] When the circuit-switched call ends, the termi- 
nal returns to the packet-switched operation mode (e.g. 
by means of a resume procedure), and thus it can again 
transmit and receive packets of the TCP/IP connection. 
However, the TCP/IP connection may have been abort- 
ed in between, and the data that were transmitted earlier 
during the TCP/IP connection in question may be lost. 
Alternatively, even though the TCP/IP connection has 
not been aborted, unnecessary additional delay is 
caused before nomial transmission of TCP/IP packets 
can continue. For example, if the retransmission timer 
has reached its maximum v^lue, It may take even about 
60 seconds until any packets are transmitted. This is not 
optimal use of network resources. 
[0017] The present invention provides a new solution 
to the processing of the suspend state. An object of the 
invention is to alleviate the above-mentioned disadvan- 
tages. A first aspect of the invention relates to a method 
of managing a suspend state of a packet-switched serv- 
ice in a system which comprises a temninal and another 
peer, there being a packet-switched connection be- 
tween the terminal and the other peer over which the 
terminal and the other peer can transmit packets to each 
other, the temninal being able to use only either a circuit- 
switched service or a packet-switched service at the 
same time. 

[0018] The method is characterized in that when the 
temninal switches to the suspend state in the packet- 
switched service to use a circuit-switched service: 

a predetemnined first packet is transmitted to said 
other peer from the terminal to prevent transmission of 
packets from the other peer to said temninal during the 
suspend state. 

[0019] A second aspect of the invention relates to a 
terminal for managing a suspend state of a packet- 
switched service in a system which comprises a terminal 
and another peer, the terminal being arranged to com- 
municate with said other peer on a packet-switched con- 
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nection over which the terminal is arranged to transnnit 
and receive paci<ets, the tenminal being able to use only 
either a circuit-switched service or a packet-switched 
service at the same time. 

[0020] The tenninal is characterized in that it compris- 
es: 

means for sending a predetermined first paclcet to 
the other peer when the terminal switches to the sus- 
pend state in the packet-switched service to use a cir- 
cuit-switched service, said first packet including infor- 
mation for preventing transmission of packets from the 
other peer to said temrilnal during the suspend state. 
[0021] A third aspect of the invention relates to com- 
puter software for a terminal for managing a suspend 
state of a packet-switched service in a system which 
comprises said tenninal and another peer, the tenninal 
being arranged to communicate with said other peer on 
a packet-switched connection over which the terminal 
is arranged to transmit and receive packets, theterminal 
being an-anged to be able to use only either a circuit- 
switched service or a packet-switched service at the 
same time. 

[0022] The computer software is characterized in that 
It comprises a program code: 

for transmitting a predetennined first packet from 
theterminal to the other peer when the tenninal switches 
to the suspend state in the packet-switched service to 
use a circuit-switched service, said first packet Including 
Infomnation for preventing transmission of packets from 
the other peer to said terminal during the suspend state. 
[0023] In a preferred embodiment of the invention the 
above-mentioned packet-switched connection is a TCP/ 
IP connection. The other peer may be any TCP/IP pro- 
tocol stack in a device that can be connected to a tele- 
communications networic. In a preferred embodiment of 
the invention the tenninal Is a class B GPRS terminal 
but it may also be a tenninal of a third-generation net- 
woric. In a preferred embodiment of the Invention the in- 
fomnation included in the above-mentioned first packet 
is value zero of the advertised window field. 
[0024] The invention will be described in the following 
in greater detail with reference to the accompanying 
drawings, in which 

Figure 1 illustrates elements of a telecommunica- 
tions network for implementing packet-switched 
and circuit-switched services. 
Figure 2 is a flow chart illustrating a method of the 
invention, 

Figure 3 illustrates the structure of a TCP/IP packet, 
and 

Figure 4 is a block diagram illustrating a tenninal 
suitable for implementing the invention. 

[0025] Figure 1 was discussed above when the state 
of the art was described, but reference will also be made 
to it when the preferred embodiment of the invention is 
described. Figure 2 is af low chart illustrating the method 



steps according to the preferred embodiment of the in- 
vention. In the preferred embodiment of the invention 
the initial situation is the one shown in Figure 1 in which 
the tenminal IVIS is in the packet-switched GPRS oper- 

s ation mode and has a TCP/IP connection to a server 1 2 
of the IP networt< (block 20). In other words, the GPRS 
Is used as the bearer of the TCP/IP connection. In the 
preferred embodiment of the invention the terminal MS 
refers to any device which comprises a TCP/IP protocol 

10 stack and is able to use GPRS protocols for extemal 
communication. Preferably the tenninal MS Is a wireless 
class B GPRS tenninal. 

[0026] On the TCP/IP connection the server 1 2 sends 
TCP/IP packets from the IP networi< 13 to the tenninal 

15 via the SGSN and BSS according to the TCP and IP 
protocols. The amount of data to be transmitted is con- 
trolled with the TCP transmission window size at the 
transmitting end. One or more TCP/IP packets can be 
transmined at the same time. The tenninal MS acknowl- 

20 edges the packets it has received from the server 1 2 by 
sending TCP acknowledgement messages to the server 
according to the TCP protocol, the TCP acknowledge- 
ment messages indicating to the server 1 2 which TCP/ 
IP packets the terminal MS has received. Since the 

25 TCP/IP connection is a bidirectional connection, theter- 
minal MS may also send TCP/IP packets to the server 
12, which acknowledges the packets it has received with 
TCP acknowledgement messages. 
[0027] As regards the TCP/IP packets and TCP ac- 

30 knowledgement messages, It should be noted that the 
TCP acknowledgement messages are also TCP/IP 
packets, but for the sake of clarity they are called TCP 
acknowledgement messages in this specification to 
separate them from the TCP/IP packets the reception 

35 of which is acknowledged by means of these messages. 
[0028] During the TCP/IP connection the tenninal MS 
is informed that it should switch from the packet- 
switched operation mode to the circuit-switched opera- 
tion mode (block 21). The tenninal MS receives this in- 

40 fonnation on switching to the circuit-switched operation 
mode e.g. when It receives a paging message from the 
MSC informing the terminal MS of an incoming circuit- 
switched call, such as a voice call or a fax call. In the 
example of Figure 1 this call is a voice call which is made 

45 from a telephone 11 of the PSTN networi<. Alternatively, 
the tenninal receives information that it should switch 
from the packet-switched operation mode to the circuit- 
switched operation mode when the terminal user per- 
forms a certain action to establish a circuit-switched 

50 connection from the tenninal in question to another ter- 
minal when the TCP/IP connection is on. This action 
may be e.g. selection of a circuit-switched voice, data 
or fax call. 

[0029] When the tenninal MS receives Information 
55 that it should switch from the packet-switched operation 
mode to the circuit-switched operation mode, it switches 
to the suspend state. In that case the tenninal MS typi- 
cally sends a suspend message to the base station sub- 
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system BSS. The suspend state can also be called a 
GPRS suspend state as has been done above. The ter- 
minal MS switches to the GPRS suspend state to use a 
circuit-switched service. But just before the terminal 
switches to the suspend state (or on switching to the 
suspend state), it sends a suitable number of TCP ac- 
knowledgement messages (block 22) to the server 12. 
In fact, switching to the suspend state is delayed, if nec- 
essary, until the TCP acknowledgement messages have 
been sent. The suitable number of TCP acknowledge- 
ment messages may be one, two, three or more. Pref- 
erably three TCP acknowledgement messages are 
sent. The purpose of sending more than one TCP ac- 
knowledgement message is to ensure that at least one 
of the TCP acknowledgement messages is received by 
the server 12 with a high probability. 
[0030] Particularly if the switching to the suspend 
state by the temninal MS is a multi-stage process, the 
above-mentioned TCP acknowledgement messages 
can be altematively sent during the actual process, e.g. 
between certain process steps. 
[0031] A TCP acknowledgement message includes 
an advertised window field (or a similar field), the value 
of the field showing the amount of data/number of data 
units a terminal MS can receive at any given moment. 
The advertised window parameter has also been called 
a window advertisement or a receiver window in some 
other contexts. 

[0032] The sender of the TCP/IP packet uses the ad- 
vertised window parameter (RWND) given by the recip- 
ient of the TCP/IP packet to determine the size of its 
transmission window (WND) together with a congestion 
window parameter (CWND), which is continuously up- 
dated by the sender. The following comparison is used 
for determining the transmission window size (WND): 

WND = MIN(CWND, RWND) 

where the MIN function selects the transmission window 
size on the basis of the parameter (CWMD or RWND) 
that has a smaller value. 

[0033] According to the invention, the terminal MS 
sets zero as the value of the advertised window field in 
the TCP acknowledgement messages it sends Just be- 
fore switching to the suspend state. When the server 1 2 
receives a TCP acknowledgement message where the 
value of the advertised window field is zero, the server 
sets zero as its transmission window size, i.e. aborts 
transmission of TCP/IP packets to the terminal MS. 
[0034] If the terminal MS has not received any new 
unacknowledged TCP/IP packets before it switches to 
the suspend state, it can retransmit copies of the latest 
TCP acknowledgement message to the sen/er 12; how- 
ever, in these messages the value of the advertised win- 
dow field is zero. 

[0035] in addition to the fact that the temiinal MS 
sends the above-mentioned TCP acknowledgement 



messages just before it switches to the suspend state, 
the tenninal also aborts transmission of its own TCP/IP 
packets to the server 12 In a controlled manner. As re- 
gards the retransmission of TCP/IP packets, there are 
5 two options. The tenninal MS may switch its retransmis- 
sion timer off and switch it on after the terminal has re- 
sumed the packet-switched operation mode. Altema- 
tively, the terminal, having switched to the suspend 
state, allows its retransmission timer to expire nonmally. 
10 In that case the tenminal does not, however, react to the 
expiry of the retransmission timer at once according to 
the invention (it does not immediately try to retransmit 
the first unacknowledged TCP/IP packet), but it first 
stores the fact that the timer has expired. The tenminal 
'5 MS does not react to the expiry of the timer until the 
tenninal has switched from the suspend state back to 
the packet-switched operation mode. This prevents up- 
setting of the Internal function related to the TCP/IP 
stack of the terminal during the suspend state. 
[0036] Having sent the TCP acknowledgement mes- 
sages the terminal switches to the suspend state (block 

23) to use a circuit-switched service, and consequently 
the terminal MS user can answer a call made from the 
telephone 11 and/or use other circuit-switched services. 
[0037] When the use of circuit-switched services 
ends, the terminal MS returns to the packet-switched 
operation mode (e.g. by means of a resume procedure 
which is automatic from the user's point of view) (block 

24) and thus the terminal can again transmit/receive 
packets of the TCP/IP connection normally. The termi- 
nal continues transmission ot TCP/IP packets and/or 
TCP/IP acknowledgement messages in a controlled 
manner from the point where the transmission of pack- 
ets/messages was temninated as the terminal switched 
to the suspend state. If the tenninal switched its retrans- 
mission timer off when It switched to the suspend state, 
it now switches the timer on. If the terminal allowed its 
retransmission timer to expire before switching to the 
suspend state, it reacts to the expiry of the timer at this 
point (perfonns the steps related to retransmission). 
[0038] Having resumed the packet-switched opera- 
tion mode the terminal MS sends one or more TCP ac- 
knowledgement messages to the server, the value of the 
advertised window field in the message being different 
from zero (block 25). Preferably the number of TCP ac- 
knowledgement messages to be sent Is three so that 
the server 12 would receive at least one of the TCP ac- 
knowledgement messages with a high probability. 
[0039] Alternatively, if a TCP/IP packet intended for 
the sen/er 12 is first in the transmission order at the ter- 
minal MS after it has resumed the packet-switched op- 
eration mode, the tenninal first sends this TCP/I P packet 
to the server 12 instead of a TCP acknowledgement 
message, but sets a value differing from zero for the ad- 
vertised window field of this TCP/IP packet. 
[0040] Having received a packet in which the value of 
the advertised window field differs from zero from the 
terminal MS , the server 1 2 increases the size of Its trans- 
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mission window from zero to a predetenmined value dif- 
fering from zero and starts to transmit TCP/IP packets 
of the TCP/IP connection normally to the tenminal MS. 
Thus the nomnal transmission mode (block 26) has been 
resumed on the TCP/IP connection. 
[0041] Figure 3 is a rough illustration of the structure 
of a TCP/IP packet in view of the present Invention. A 
person skilled in the art knows that a TCP/IP packet may 
comprise other fields In addition to the fields shown in 
Figure 3. The TCP/IP packet 31 comprises an IP header 
35, a TCP header 32 and a payload part 33. The TCP 
header 32 comprises the above-mentioned advertised 
window field 34, the value of which indicates the amount 
of data/number of data units the sender of the TCP/IP 
packet/acknowledgement 31 is prepared to receive. 
The IP header 35 and TCP header 32 also comprise a 
number of fields which contain infonnation on the send- 
er and recipient of the TCP/IP packet 31 , on the ordinal 
number and on error correction, for example. The actual 
data to be transmitted are in the payload part 33. The 
TCP acknowledgement messages mentioned above do 
not typically include any payload part 33. 
[0042] Figure 4 illustrates components that are rele- 
vant to the function of a terminal MS suitable for imple- 
menting the invention. The terminal is preferably a class 
B GPRS terminal. The temiinal MS comprises a proc- 
essor MPU and the following functional parts connected 
to the temninal: a memory MEM, a user Interface Ul and 
a radio part RF. The processor MPU is preferably a mi- 
croprocessor, a microcontroller or a digital signal proc- 
essor DSP. The memory MEM preferably comprises a 
read only (non-volatile) memory ROM and a random ac- 
cess memory RAM. The radio part RF can transmit and 
receive radiofrequency signals with its antenna AER e. 
g. to and from a base station in the base station subsys- 
tem BSS (Figure 1) both in the circuit-switched and in 
the packet-switched transmission mode. The user inter- 
face Ul typically provides a display and a keyboard for 
the user for using the temninal MS. 
[0043] The software of the terminal MS is typically 
stored In the read only memory. The GPRS and TCP/IP 
protocols are also stored In this memory. The processor 
MPU controls the function of the mobile station MS by 
means of the software, such as the use of the radio part 
RF, display of messages with the user interface Ul and 
reading of inputs received from the user interface Ul. 
The processor MPU uses the random access memory 
as a temporary buffer memory in data processing. 
[0044] The GPRS protocol stack informs the TCP/IP 
protocol stack of the switch to the GPRS suspend state, 
in which case the TCP/IP protocol stack rapidly gener- 
ates TCP acknowledgement messages in which the val- 
ue of the advertised window field Is zero. The GPRS 
stack sends the TCP acknowledgement messages just 
before the temiinal MS switches to the suspend state, 
Con-espondingly, the GPRS protocol stack informs the 
TCP/IP protocol stack of the termination of the GPRS 
suspend state. The informing is typically carried out in 



.a certain software process. 

[0045] The invention is implemented by software. 
Changes are needed only in the software of the temninal 
MS. No changes are needed in the implementation of 
5 the TCP/IP stack of the other peer. By means of the in- 
vention the TCP/IP connection can be maintained in a 
controlled manner during the GPRS suspend state and 
thus the data transferred eariier on the TCP/IP connec- 
tion are not lost. Transmission of packets on the TCP/ 
10 IP connection continues after the interruption from the 
point where it was aborted on switching to the suspend 
state. Furthemnore, no unnecessary additional delay is 
caused when the temninal switches from the suspend 
state back to the packet-switched operation mode. 
15 [0046] The invention can be applied In a terminal of a 
third-generation network, such as a WCDMA temninal, 
for processing the suspend state in the same manner 
as has been described in this specification. 
[0047] The implementation and embodiments of the 
invention have been described by means of examples 
above. It is obvious to a person skilled in the art that the 
invention is not limited to the details of the embodiments 
described above and the invention can be implemented 
othenrt^ise without deviating from the characteristics of 
the invention. For example, the TCP/IP connection may 
exist between the tenninal MS and any other peer that 
can communicate according to the TCP/IP protocols in- 
stead of the temninal MS and the server 1 2 of the IP net- 
work. The packet-switched connection mentioned in the 
claims may be, instead of the TCP/IP connection, any 
other similar packet-switched connection. 
[0048] The embodiments described above should be 
regarded as illustrative but not as restrictive. Thus the 
embodiments and applications of the invention are lim- 
ited only by the appended claims. The alternative em- 
bodiments of the invention defined in the claims, includ- 
ing equivalent embodiments, fall within the scope of the 
invention. 



Claims 

1 . A method of managing a suspend state of a packet- 
switched service in a system which comprises a ter- 
minal (MS) and another peer (12), there being a 
packet-switched connection between the terminal 
and the other peer over which the temiinal and the 
other peer transmit packets to each other, the ter- 
minal being able to use only either a circuit-switched 
service or a packet-switched service at the same 
time, characterized In that when the tenninal (MS) 
switches to the suspend state in the packet- 
switched sen/Ice to use a circuit-switched service: 
a predetermined first packet (31) is transmit- 
ted from the temninal (MS) to the other peer (12) to 
prevent transmission of packets from the other peer 
(1 2) to said temninal (MS) during the suspend state. 
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2. A method according to claim 1 , characterized by 
transmittjng said first paclcet before switching to the 
suspend state. 

3. A method according to claim 1 , characterized in s 
that the switching to the suspend state by the ter- 
minal (MS) is a multi-stage process, and said first 
packet is transmitted during said process. 

4. A method according to claim 1 , characterized in io 
that the method comprises delaying the switching 

to the suspend state by the terminal (MS) to transmit 
said first packet (31). 

5. A method according to claim 1 , characterized in 15 
that said packet-switched connection is a TCP/IP 
connection (Transmission Control Protocol/Internet 
Protocol) and said packets (31) are TCP/IP pack- 
ets. 

20 

6. A method according to claim 1, characterized by 
transmitting more than one of said first packets (31 ) 
to prevent transmission of the packets from the oth- 
er peer (12). 

25 

7. A method according to claim 1, characterized in 
that the first value of a predetermined parameter is 
indicated to the other peer (1 2) in said first packet 
(31) to prevent transmission of packets from the 
other peer to said temninal (MS) during the suspend so 
state. 

8. A method according to claim 7, characterized In 
that said first value of the predetermined parameter 

is value zero of an advertised window parameter. 35 

9. A method according to claim 1 , characterized in 
that the method also comprises aborting transmis- 
sion of packets by the terminal (MS) in a controlled 
manner as the temninal switches to the suspend 40 
state. 

10. A method according to claim 9, characterized in 
that the terminal (MS) comprises a retransmission 
timer and that retransmission of the packets by the 45 
terminal is aborted by switching said retransmission 
timer off. 

11. A method according to claim 9, characterized In 

that the temninal (MS) comprises a retransmission so 
timer and that retransmission of the packets by the 
terminal is aborted by allowing the retransmission 
timer to expire and by delaying reacting to the expiry 
of the retransmission timer. 

55 

12. A method according to claim 1, characterized in 
that said delaying of the reacting to the expiry of the 
retransmission timer means that retransmission of 



the packets is delayed. 

13. A method according to claim 1, characterized In 
that when the temninal (MS) switches from said sus- 
pend state back to the packet-switched service: 

a predetermined second packet (31 ) is trans- 
mitted from the temriinal (MS) to said other peer (12) 
to continue transmission of packets from the other 
peer (12) to the temninal (MS). 

14. A method according to claim 13, characterized in 
that said second packet (31 ) indicates the second 
value of said predetemnined parameter to the sec- 
ond peer (12) to continue transmission of packets 
from the other peer (12) to the temninal (MS). 

15. A method according to claim 14, characterized in 
that said second value of the predetermined pa- 
rameter differs from said first value of the predeter- 
mined parameter. 

16. A method according to claim 1, characterized in 
that said second packet is a TCP/IP packet. 

17. A method according to claim 13, characterized in 
that the terminal (MS), on switching from the sus- 
pend state back to the packet-switched sen^ice, re- 
turns to the nomriai transmission mode of packets. 

18. A method according to claims 10 and 17, charac- 
terized in that on returning to the nomnal transmis- 
sion mode of packets the terminal (MS) switches its 
retransmission timer on. 

19. A method according to claims 11 and 17, charac- 
terized In that on returning to the nomnal transmis- 
sion mode of packets the terminal (MS) reacts to 
the expiry of said retransmission timer by perfomn- 
ing retransmission. 

20. A method according to claim 13, characterized by 
transmitting more than one of said second packets. 

21 . A temninal for managing a suspend state of a pack- 
et-switched service in a system which comprises a 
terminal (MS) and another peer (12), the terminal 
being arranged to communicate with said other 
peer on a packet-switched connection over which 
the terminal is arranged to transmit and receive 
packets, the terminal being able to use only either 
a packet-switched service or a circuit-switched 
service at the same time, characterized in that the 
terminal comprises: 

means for transmitting a predetermined first 
packet to the other peer (1 2) when the temninal (MS) 
switches to the suspend state in a packet-switched 
sen^ice to use a cln^utt-switched servbe, said first 
packet including information for preventing trans- 



7 



13 



EP 1 161 036 A1 



mission of packets from the other peer (12) to said 
terminal (MS) during the suspend state. 

22. Software for a terminal (MS) for managing a sus- 
pend state of a packet-switched service in a system s 
which comprises said terminal and another peer 
(12), the tenminal being arranged to communicate 
with said other peer on a packet-switched connec- 
tion over which the terminal is arranged to transmit 
and receive packets, the terminal being an^nged to w 
be able to use only either a packet-switched or a 
circuit-switched service at the same time, charac- 
terized in that the software comprises a program 
code: 

for transmitting a predetemnined first packet ^5 
from the terminal (MS) to the other peer (12) when 
the terminal (MS) switches to the suspend state in 
the packet-switched sen/ice to use a circuit- 
switched service, said first packet comprising infor- 
mation for preventing transmission of packets from 20 
the other peer (1 2) to said temriinal (MS) during the 
suspend state. 
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TERMINAL IS IN PACKET-SWITCHED OPERATION 
MODE AND HAS TCP/IP CONNECTION 
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TERMINAL IS INFORMED OF SWITCHING TO 
CIRCUIT-SWITCHED OPERATION MODE 
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TERMINAL SENDS ONE OR MORE 
ACKNOWLEDGEMENT MESSAGES WHERE 
ADVERTISED WINDOW = 0 
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TERMINAL SWITCHES TO CIRCUIT-SWITCHED 
OPERATION MODE (GPRS SUSPEND STATE) 
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TERMINAL RETURNS TO PACKET-SWITCHED 
OPERATION MODE 
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TERMINAL SENDS ACKNOWLEDGEMENT 
MESSAGE WHERE ADVERTISED WINDOW ♦= 0 
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